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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the reception of 
adverse effect even if a vinyl chloride product comes into 
contact with a surface, by forming a pattern layer on the 
surface on the side of the acrylic film of a substrate sheet 
wherein a transparent ethylene/vinyl alcohol film and a 
transparent acrylic film are laminated. 
SOLUTION: An in-mold insert film 1 is produced by 
forming a printing layer on the surface on the side of the 
acrylic film 4 of a substrate sheet 2, wherein a 
transparent ethylene/vinyl alcohol film 3 and a 
transparent acrylic film 4 are laminated. The 
ethylene/vinyl alcohol film has weatherability and is 
excellent in vinyl chloride plasticizer resistance. The 
acrylic film 4 is excellent in transparency, strong against 

heat or light, and reduced in fading or gloss change even if used outdoors. The ethylene/vinyl 
alcohol film 3 has a thickness of ^\^m or more and as thick as 1/15-1/3 of the acrylic film 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the painting insertion film and 
painting insert-molding article which are unified on mold goods simultaneously with injection molding. 
Especially, it is suitable for the ornament of sheathing of a vehicle, or interior parts. 
[0002] 

[Description of the Prior Art] Conventionally, the acrylic film excellent in transparency, weatherability, 
and workability is used as interior parts of a vehicle, a pattern is printed to this, and the example formed 
by the insert molding unified on mold goods simultaneously with injection molding increases this. An 
insert-molding method has the feature that a pattern can be formed, even if it is the mold goods of a 
difficult configuration to form a direct pattern by printing. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if the interior of a vehicle becoming the elevated 
temperature which is sealed under blazing heat for a long time, or becomes, and becoming in elevated 
temperature of 100-1 10 degrees C in the tropics or a desert district is known and the sheet made from 
vinyl chlorides, such as a license case, contacts there In the insert-molding article which used the acrylic 
film, the plasticizer of a vinyl chloride shifts to an acrylic film, and there is a trouble where stick and it 
becomes impossible to be unable to degrade an insert-molding article, or to take the sheet made fi:om a 
vinyl chloride. 

[0004] Therefore, this invention cancels the above faults and aims at offering the painting insertion film 
and painting insert-molding article which do not receive a bad influence even if a vinyl chloride product 
contacts a front face. 
[0005] 

[Means for Solving the Problem] The painting insertion film of this invention was constituted as 
follows, in order to attain the above purpose. 

[0006] That is, the painting insertion film of this invention was constituted so that a pattern layer might 
be formed in the field by the side of the acrylic film of the base sheet with which the laminating of a 
transparent ethylene vinyl alcohol film and the transparent acrylic film was carried out. 
[0007] Moreover, the painting insertion film of this invention was constituted so that a pattern layer 
might be formed between the base sheets with which the laminating of a transparent ethylene vinyl 
alcohol film and the transparent acrylic film was carried out. 

[0008] In the above-mentioned invention, a base sheet may constitute so that the laniinating of an 
ethylene vinyl alcohol film and the acrylic film may be carried out by ************. 
[0009] Moreover, you may constitute so that the laminating of the acrylic film with which the ethylene 
vinyl alcohol film and the pattern layer were formed for the base sheet may be carried out by the 
lamination method. 

[0010] Moreover, a base sheet may constitute so that it may be 90-230 micrometers in thickness. 
[001 1] Moreover, you may constitute so that an ethylene vinyl alcohol film may be 1 micrometers or 
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more in thickness and may be the thickness of 1 / 15 - 1/3 of an acrylic film. 

[0012] Moreover, an ethylene vinyl alcohol film may constitute so that it may be a non-extended type. 
[0013] Moreover, you may constitute so that a glue line may be formed in the field by the side of the 
acrylic film of a base sheet. 

[0014] Moreover, the painting insert-molding article of this invention was constituted so that the acrylic 
film side of a painting insertion film according to claim 1 to 8 might be united with a molding resin. 
[0015] In the above-mentioned invention, you may constitute so that drawing of the edge of a painting 
insertion film may be 2mm or more. 
[0016] 

[Embodiments of the Invention] The gestalt of implementation of this invention is explained in detail, 
referring to a drawing. 

[0017] Drawing 1 is a cross section showing the painting insertion film of this invention. Drawing 2 is a 
cross section showing one example of the process which manufactures the painting insert-molding 
article of this invention. Drawing 3 is a cross section showing one example of the painting insert- 
molding article of this invention, the inside of drawing, and 1 - a painting insertion film and 2 - for an 
acrylic film and 5, as for a molding material and 7, a pattern layer and 6 are [ a base sheet and 3 / an 
ethylene vinyl alcohol film and 4 / metal mold and 8 ] painting insert-molding articles 
[0018] A printing layer is formed in the field by the side of the acrylic film 4 of the base sheet 2 with 
which the laminating of the ethylene vinyl alcohol film 3 with the transparent painting insertion film 1 
of this invention and the transparent acrylic film 4 was carried out (refer to the drawin g 1 ). 
[0019] What carried out the laminating of the transparent ethylene vinyl alcohol film 3 and the 
transparent acrylic film 4 is used for the base sheet 2. The ethylene vinyl alcohol film 3 is a film in 
which there is weatherability and vinyl chloride plasticizer resistance was excellent. However, since the 
ethylene vinyl alcohol film 3 has high hygroscopicity, dimensional stability is bad and it is not suitable 
to carry out high printing of aim precision by ethylene vinyl alcohol film 3 independent one. Moreover, 
the acrylic film 4 is excellent in transparency, is strong in heat or light, and has fading, even if it uses it 
in the open air, or carrying out [ little ] gloss change. Moreover, without a plasficizer, ** is also 
excellent in resistance to contamination, and has the property that a deep drawing can moreover be 
excelled and carried out to fabricating-operation nature. Therefore, both advantage can be pulled out by 
using the laminated film of the ethylene vinyl alcohol film 3 and the acrylic film 4 as a base sheet 2. 
[0020] As an ethylene vinyl alcohol film 3, in order to acquire deep-drawing workability, it is desirable 
to use the thing of a non-extended type. It is because there is a possibility that the painting insertion film 
1 will not be extended if an extension type is used, but the painting insertion film 1 will melt if 
temperature of a heat source is made high and processed, and a hole may open. Moreover, it is good to 
use the film which consists of a polymethyl-methacrylate resin, a polymethacrylic-acid ethyl resin, a 
polyacrylic-acid butyl resin, the ethylene-acrylic copolymer resin, the ethylene vinyl acetate-acrylic 
copolymer resin, a polyacrylonitrile resin, the styrene-acrylic copolymer resin, etc. as an acrylic film 4. 
It is good to use the film with which ethylene copolymerization proportion consists of a 25-50 mol 
ethylene vinyl alcohol copolymerization resin which is % as an ethylene vinyl alcohol film 3. 
[0021] As for the thickness of the base sheet 2, it is desirable to be referred to as 20-1000 micrometers, 
and it is especially desirable that it is 90-230 micrometers. When thickness is less than 20 micrometers, 
there is a problem are easy to fracture a film in the fraction which Siwa tends to enter at the time of an 
insert molding, and is lengthened very much by the degree at the time of a spinning. Moreover, when 
1000 micrometers is exceeded, a big heating value is needed for carrying out a spinning, and there is 
fault that the cost of materials of the ethylene vinyl alcohol film 3 or the acrylic film 4 also becomes 
high. As for the thickness of the ethylene vinyl alcohol film 3, it is desirable that it is 1 micrometers or 
more, and is 1 / 15 - 1/3 of thickness. [ of the acrylic film 4 ] It is difficult not to acquire vinyl chloride 
plasticizer resistance with the thickness of the ethylene vinyl alcohol film 3 sufficient by less than 1 
micrometer, and to produce ethylene vinyl alcohol film 3 [ itself]. When one third of the thickness of 
the acrylic film 4 is exceeded, the influence of the dimensional change by moisture absorption of 
ethylene vinyl alcohol becomes large, and there is a possibility of asymmetry arising on the base sheet 2, 
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or separating from a plane of composition. Moreover, when it is less than [ of the thickness of the acrylic 
film 4 ] 1/15, since the difference of the thickness of a film is large, there is a possibility that sticking 
well may become difficuh, in the case of lamination. As for the thickness of the acrylic film 4, it is 
desirable that it is 200 micrometers or less. If the thickness of the acrylic film 4 exceeds 200 
micrometers, it will be hard coming to wind the painting insertion film 1 around a roll, and printing 
workability will fall. Especially a suitable combination is as follows. 
[0022] 

Ethylene vinyl alcohol film Acrylic film the sum - 15 micrometers 80 

micrometers 95 micrometers 15 micrometers 125 micrometers 140 micrometers 15 micrometers 200 
micrometers 215 micrometers 20 micrometerSO micrometers 100 micrometers 20 micrometers 125 
micrometers 145 micrometers 20 micrometers 200 micrometers 220 micrometers 25 micrometerSO 
micrometers 105 micrometers 25 micrometer 125 micrometers 150 micrometers 25 micrometer200 
micrometers 225 micrometers [0023] In order to carry out the laminating of the ethylene vinyl alcohol 
film 3 and the acrylic film 4, after printing the pattern layer 5 etc. on the acrylic film 4, the pasting 
****** technique can be used for the ethylene vinyl alcohol film 3 with various lamination methods etc. 
In this case, you may constitute the pattern layer 5 so that it may be inserted between the acrylic film 4 
and the ethylene vinyl alcohol film 3 (not shown). Moreover, in order to carry out the laminating of the 
ethylene vinyl alcohol film 3 and the acrylic film 4, after the acrylic film 4 and the ethylene vinyl 
alcohol film 3 produce the laminated film by which the laminating was carried out by ************ 
etc., you may print the pattern layer 5 etc. to the acrylic film 4 sidC; In this case, there is the wrinkling 
and foam which are produced since the difference of the thickness of the film generated at the process of 
various lamination methods is large, or a merit that there is no **** and it is not necessary to use the 
adhesives for a lamination. 

[0024] The pattern layer 5 is formed on the acrylic film 4 of the base sheet 2. 

[0025] The pattern layer 5 is usually formed as a printing layer on a stratum disjunctum. It is good to use 
the tinction ink which uses resins, such as a polyvinyl system resin, a polyamide system resin, a 
polyester system resin, an acrylic resin, a polyurethane system resin, a polyvinyl-acetal system resin, a 
polyester urethane system resin, a cellulose-ester system resin, and alkyd resin, as a binder, and contains 
the pigment or color of a suitable color as a coloring agent as quality of the material of a printing layer. 
It is good to use the usual printing methods, such as an offset printing, gravure, and a screen printing, 
etc. as the formation technique of a printing layer. In order to perform multicolored printing and 
gradation representation especially, an offset printing and gravure are suitable. Moreover, in the case of 
monochrome, the coat methods, such as the gravure coat method, the roll coat method, and a comma 
coating method, are also employable. A printing layer may be partially prepared, when preparing 
extensively according to a pattern to express. 

[0026] As for the thickness of the pattern layer 5, to form in 0.5-50 micrometers is good. If it is 
lengthened even if it is the high pigment of concealment nature, when thinner than 0.5 micrometers, it 
will be transparent, and it will be influenced of the color of a molding resin. If thicker than 50 
micrometers, a remains solvent will come to seldom volatilize, the acrylic film 4 will be invaded, and 
mechanical strengths, such as tensile strength and a bending intensity, will be reduced. 
[0027] Moreover, the pattern layer 5 may consist of the combination of the thing which consists of a 
metal thin film layer or a printing layer, and a metal thin film layer. As a pattern layer 5, a metal thin 
film layer is for expressing metallic luster, and is formed by the vacuum deposition method, the 
sputtering method, the ion-plating method, the electroplating, etc. According to a metallic luster color to 
express, metals, such as aluminum, nickel, gold, platinum, chromium, iron, copper, tin, an indium, 
silver, titanium, lead, and zinc, these alloys, or a compound is used. There is a method of forming a 
metal thin film extensively on it, performing solvent cleaning, and removing an unnecessary metal thin 
film with a solvent fusibility resin layer as an example in the case of forming a partial metal thin film 
layer, after forming a solvent fusibility resin layer in the fraction which does not need a metal thin film 
layer. In this case, the solvent used well is water or the aqueous solution. Moreover, as another example, 
a metal thin film is formed extensively, a resist layer is formed in a fraction to leave the metal thin film 
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next, etching is performed with an acid or alkali, and there is a method of removing a resist layer. In 
addition, in case a metal thin film layer is prepared, in order to raise the adhesion of other imprint layers 
and a metal thin film layer, you may prepare a front support layer and a back support layer. As quality of 
the material of a fi:ont support layer and a back support layer, it is good to use 2 fluidity hardening 
urethane resin, a heat-curing urethane resin, a melamine system resin, a cellulose-ester system resin, a 
chlorine inclusion rubber system resin, a chlorine inclusion vinyl system resin, an acrylic resin, an epoxy 
system resin, a vinyl system copolymer-resin resin, etc. As the formation technique of a front support 
layer and a back support layer, there are the printing methods, such as the coat methods, such as the 
gravure coat method, the roll coat method, and a comma coating method, gravure, and a screen printing. 
[0028] A glue line is a layer which pastes up above-mentioned each class on mold goods (not shown). 
As a glue line, the sensible-heat nature or the pressure-sensitive resin suitable for the material of mold 
goods is used suitably. For example, when the quality of the material of mold goods is an acrylic resin, it 
is good to use an acrylic resin. Moreover, what is necessary is just to use the acrylic resin with these 
resins and compatibility, a polystyrene system resin, a polyamide system resin, etc., when the quality of 
the materials of mold goods are a polyphenylene-oxide polystyrene system resin, a polycarbonate 
system resin, a styrene copolymer system resin, and a polystyrene system blend resin. Furthermore, 
when the quality of the material of mold goods is polypropylene resin, chlorination polyolefin resin, the 
chlorination ethylene- vinyl acetate copolymer resin, cyclized rubber, and the cumarone indene resin are 
usable. As the formation technique of a glue line, there are the printing methods, such as the coat 
methods, such as the gravure coat method, the roll coat method, and a comma coating method, gravure, 
and a screen printing. As for the xeransis thickness of a glue line, it is common to be referred to as 0.5- 
10 micrometers. 

[0029] In addition, the lamination of the above-mentioned painting insertion film 1 may be an example 
of the painting insertion film 1, and may be other laminations. For example, a glue line can be omitted 
when using what was excellent in the glue-line nature with a molding material 6 as quality of the 
material of the pattem layer 5 (refer to the drawing 1 ). 

[0030] In order to obtain the painting insert-molding article 8 using the painting insertion film 1 of the 
above configurations, it is good to carry out by the following technique. 

[003 1] The painting insertion film 1 is used for an insertion film transport etc., and it arranges between 
the core type which has the molding resin injection opening, and the mold cavity type which has a 
concavity for deep drawing, and fixes to the mold cavity type periphery with meanses, such as a clamp. 
Next, while the heating malacia of the painting insertion film 1 is carried out with a heat source, vacuum 
suction is carried out from a mold cavity type side, and it is made to stick to a mold cavity type front 
face (refer to the drawing 2 ). A closed space is formed for a mold cavity type and a core type between a 
mold-clamp meal, the painting insertion film 1, and a core type. The molding resin fused to this space is 
injected. As a molding resin, it is good to use an acrylic resin, a polystyrene system resin, a 
polyacrylonitrile styrene resin, a polyacrylonitrile styrene-butadiene-rubber system resin, etc. If the mold 
aperture of a mold cavity type and the core type is carried out, the painting insert-molding article 8 with 
which the painting insertion film 1 and the molding resin were unified can be obtained (refer to the 
drawin g 3 ). 

[0032] Moreover, the painting insert-molding article 8 can be obtained as follows. First, while the 
painting insertion film 1 is fixed to the preforming type which has a concavity for deep drawing with 
meanses, such as a clamp, next the heating malacia of the painting insertion film 1 is carried out with a 
heat source, vacuum suction is carried out from a preforming type side, and it is made to stick to a 
preforming type front face. Subsequently, vacuum suction is canceled and the painting insertion film 1 is 
picked out from a preforming type. Thus, the painting insertion film 1 which carried out the deep 
drawing can be obtained. Subsequently, it arranges between the core type which has the molding resin 
injection opening for the painting insertion film 1 which preformed, and the mold cavity type which has 
a concavity for deep drawing, and fixes to the mold cavity type periphery with meanses, such as a 
clamp. Next, a closed space is formed for a mold cavity type and a core type between a mold-clamp 
meal, the painting insertion film 1, and a core type (refer to the drawin g 2 ). If the molding resin fused to 
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this space is injected and the mold aperture of a mold cavity type and the core type is carried out, the 

painting insert-molding article 8 with which the painting insertion film 1 and the molding resin were 

unified can be obtained (refer to the drawin g 3 ). 

[0033] 

[Example] 

The non-extended ethylene vinyl alcohol film with an example 1 thickness of 25 micrometers and the 
polymethyl-methacrylate film v^th a thickness of 125 micrometers were co-extruded, the laminating 
was carried out by the producing method, it considered as the base sheet with a thickness of 150 
micrometers, each color was printed for the pattern layer as a moire pattern one by one with gravure 
using 60 % of the weight of the binders which consist of a polyvinyl chloride resin, and Japanese ink, 
tea and the ink that consists of 40 % of the weight of the pigments of each yellow color, and the painting 

[0034] next, a painting insertion film - metal mold - it has arranged inside, and the insert molding was 
performed in the conditions of the molding resin temperature of 220-250 degrees C, and 40-60 degrees 
C of die temperatures, having used the transparent and colorless acrylonitrile butadiene polystyrene 
copolymer resin as the molding resin, and the painting insert-molding article was obtained 
[0035] Thus, the obtained painting insert-molding article lays the vinyl chloride film which blended the 
dioctyl phthalate 70% of the weight as a plasticizer in a front face by 1mm in thickness, and applies 
200g /of the loads of 2 cm, and abnormalities did not accept at all under 110 degree-C envirormient of 4 
hours. In the case of the mold goods which the base sheet was a polymethyl-methacrylate film as an 
example of a comparison, and also were obtained like the example 1, the front face milked and it welded 
by the part. 

[0036] On the polymethyl-methacrylate film with an example 2 thickness of 125 micrometers, the 
pattern layer was printed like the example 1. Subsequently, the laminating of the non-extended ethylene 
vinyl alcohol film with a thickness of 20 micrometers was carried out to the pattern layer side of this 
film by the dry-laminate method, having used urethane 2 liquid hardening ink as adhesives, it considered 
as the base sheet with a thickness of 145 micrometers, and the painting insertion film was obtained. 
[0037] Next, using a brovra poly methyl methacrylate as a molding resin, other conditions performed the 
insert molding like the example 1, and obtained the painting insert-molding article. 
[0038] Thus, abnormalities were not accepted in the bottom of the examination as an example 1 with the 
obtained same painting insert-molding article at all. Moreover, in respect of the design, since the 
polymethyl-methacrylate film was between the pattern layer and the molding resin, it was the beautiful 
thing in which a pattern looms. 
[0039] 

[Effect of the Invention] Since this invention consists of the above mentioned configuration, it has the 
following effects. 

[0040] An ethylene vinyl alcohol film is excellent in vinyl chloride plasticizer resistance among base 
sheets, and an acrylic film is excellent in dimensional stability. Therefore, since the base film which 
carried out the laminating of these was used, the painting insertion film of this invention is excellent in 
vinyl chloride plasticizer resistance, dimensional stability, and deep-drawing workability. 
[0041] Moreover, also about a front face, a vinyl chloride product is not invaded and the insert-molding 
article which manufactured the ethylene vinyl alcohol film and the acrylic film using the painting 
insertion film which carried out the laminating is excellent in it. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the cross section showing one example of the painting insertion film of this invention. 
[Drawin g 2] It is the cross section showing one example of the process which manufactures the painting 
insert-molding article of this invention. 

[Drawin g 3] It is the cross section showing one example of the painting insert-molding article of this 
invention. 

[Description of Notations] 

1 Painting Insertion Film 

2 Base Sheet 

3 Ethylene Vinyl Alcohol Film 

4 Acrylic Film 

5 Pattern Layer 

6 Molding Material 

7 Metal Mold 

8 Painting Insert-Molding Article 
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